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FINAL DETAILED ACTION 



1 . Claims 1-5 have been examined. Claims 1-5 have been amended. 

2. The claim objections and rejection according to 35 U.S.C. 112, second 
paragraph have been withdrawn as a result of Applicant's amendment filed 12/03/2004. 

Response to Arguments 

3. Applicant's arguments, filed 12/03/2004, with respect to claims 1-5 have been 
considered but are moot in view of the new ground{s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Abramovici et al. {US-6108806), hereinafter Abramovici, in view of Andrews et al. (US- 
6064225), hereinafter Andrews. 

Claim 1 : 

Abramovici teaches test pattern generators 20 which generate test patterns 



(defining a set of test inputs) that feed all blocks under test (BUTs) 22 in parallel via the 
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global routing. Abramovici also teaches the disclosed testing method is particularly 
adapted to perform output response analysis by means of comparison with the 
expected response (determining/obtaining an expected output). Abramovici also 
teaches the third and seventh rows of programmable logic blocks (PLBs) in each FPGA 
being tested are initially configured as output response analyzers 24. Abramovici 
discloses each output response analyzer 24 compares two blocks under test 22 
(comparing said expected results with said actual results) that receive test patterns from 
different test pattern generators 20. Abramovici further discloses each output response 
analyzer 24 compares corresponding outputs from 2 BUTs 22 to produce a local 
mismatch signal (LMN) which is ORed with the previous mismatch signal (PMN) from 
the previous output response analyzer to generate the output response analyzer 
mismatch (MM) (flagging an error). (Col. 5, lines 20-22. Col 6. lines 1-5. 17-23. 30. 31). 
Abramovici teaches that a field programmable gate array (FPGA) is a type of integrated 
circuit consisting of an array of programmable logic blocks (PLBs) interconnected by 
programmable routing resources and programmable I/O cells (plurality of interface 
groups (IGs)) and. in programming these logic blocks, routing resources and I/O cells is 
selectively completed to make the necessary interconnections (provide signals to said 
routing circuitry) that establish a configuration thereof to provide desired system 
operation/function for a particular circuit application. (Col. 1, II. 21-28). Abramovici does 
not explicitly teach "each of said IGs having a plurality of input multiplexers configurable 
to select signals received from outside of said FPGA tile" and "a plurality of input/output 
pads (l/Os) coupled to at least one of said input multiplexers of at least one of said IGs". 
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Abramovici does teach, as stated above, the FPGA consists of PLBs and 
programmable I/O cells (plurality of interface groups (IGs)). Andrews teaches a 
conventional field programmable gate array (FPGA) 100, consisting of an array of 
programmable logic cells (PLCs) 102 surrounded by a ring of programmable 
input/output (I/O) cells (PICs) 104 (plurality of interface groups (IGs)), where the PICs 
handle the flow of data into and out of the PLC array (provide signals to said routing 
circuitry). Andrews also teaches each PIC has four pads (e.g., 210) connected to the 
inputs of a four-to-one mux (e.g., 212) (each of said IGs having a plurality of input 
multiplexers configurable to select signals received from outside of said FPGA tile and a 
plurality of input/output pads (l/Os) coupled to at least one of said input multiplexers), 
Andrews further teaches for each PIC, the output of the mux is connected to a global- 
signal spine (e.g., 214) that carries global signals from the PIC to perpendicular 
branches (e.g., 216) that correspond to rows in the PLC array and provide 
programmable connections to the individual PLCs (provide signals to said routing 
circuitry). (Col. 1, II. 10-30). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify Abramovici's programmable I/O cells (IGs) 
with Andrews' PICs. The artisan would have been motivated to do so because this 
would enable Abramovici to selectively route signals from outside of the FPGA to the 
PLCs and other programmable logic blocks. 
Claim 2 and 3: 

Abramovici teaches that the FPGA logic is configured by loading configuration 
data (global control signal) from a test controller to establish a plurality of blocks under 



c 
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test (BTU), a first BTU (first set of tracks, per claim 2 ) and a second BTU (second set of 
tracks, per claim 3 ), which have separate test pattern generators 20 driving each one. 
Abramovici also teaches test pattern generators 20 which generate test patterns 
(plurality of signal sources) that feed all blocks under test (BUTs) 22 in parallel via the 
global routing. Abramovici further teaches the disclosed testing method is particularly 
adapted to perform output response analysis by means of comparison with the 
expected response. Abramovici also teaches the third and seventh rows of 
programmable logic blocks (PLBs) in each FPGA being tested are initially configured as 
output response analyzers 24. Abramovici discloses each output response analyzer 24 
compares two blocks under test 22 (producing expected output values) that receive test 
patterns from different test pattern generators 20. Abramovici further discloses each 
output response analyzer 24 compares corresponding outputs from 2 BUTs 22 to 
produce a local mismatch signal (LMN) which is ORed with the previous mismatch 
signal (PMN) from the previous output response analyzer to generate the output 
response analyzer mismatch (MM) (flagging an error). (Col 4, lines 25-30, 44-55; Col. 5, 
lines 20-22; Col 6, lines 1-5, 17-23. 30, 31). Abramovici teaches that a field 
programmable gate array (FPGA) is a type of integrated circuit consisting of an array of 
programmable logic blocks (PLBs) interconnected by programmable routing resources 
and programmable 1/0 cells (plurality of interface groups (IGs)) and, in programming 
these logic blocks, routing resources and I/O cells is selectively completed to make the 
necessarv interconnections (provide signals to said routing circuitry) that establish a 
configuration thereof to provide desired system operation/function for a particular circuit 
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application. (Col. 1, II. 21-28). Abramovici does not explicitly teach "each of said IGs 
having a plurality of input multiplexers configurable to select signals received from 
outside of said FPGA tile" and "a plurality of input/output pads (l/Os) coupled to at least 
one of said input multiplexers of at least one of said IGs". Abramovici does teach, as 
stated above, the FPGA consists of PLBs and programmable I/O cells (plurality of 
interface groups (IGs)). Andrews teaches a conventional field programmable gate array 
(FPGA) 100, consisting of an array of programmable logic cells (PLCs) 102 surrounded 
by a ring of programmable input/output (I/O) cells (PICs) 104 (plurality of interface 
groups (IGs)), where the PICs handle the flow of data into and out of the PLC array 
(provide signals to said routing circuitry). Andrews also teaches each PIC has four pads 
(e.g., 210) connected to the inputs of a four-to-one mux (e.g., 212) (each of said IGs 
having a plurality of input multiplexers configurable to select signals received from 
outside of said FPGA tile and a plurality of input/output pads (l/Os) coupled to at least 
one of said input multiplexers). Andrews further teaches for each PIC, the output of the 
mux is connected to a global-signal spine (e.g., 214) that carries global signals from the 
PIC to perpendicular branches (e.g., 216) that correspond to rows in the PLC array and 
provide programmable connections to the individual PLCs (provide signals to said 
routing circuitry). (Col. 1, II. 10-30), It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Abramovici's programmable I/O 
cells (IGs) with Andrews' PICs. The artisan would have been motivated to do so 
because this would enable Abramovici to selectively route signals from outside of the 
FPGA to the PLCs and other programmable logic blocks. 
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5. Claims 4 and 5 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Abramovici et al. (US-61 08806), hereinafter Abramovici, in view of Wells et al. (US- 
6651238), hereinafter Wells, in further view of Andrews et al. (US-6064225), hereinafter 
Andrews. 
Claim 4: 

Abramovici teaches that the FPGA logic is configured by loading configuration 
data (global control signal) from a test controller to establish a plurality of blocks under 
test (BTU), a first BTU and a second BTU, which have separate test pattem generators 
20 driving each one. Abramovici Illustrates in FIG. 4a, the direction of the flow of test 
patterns is top to bottom (vertical tracks) and the extra PLBs in row R5 are utilized as 
extra output response analyzers. Abramovici also teaches test pattern generators 20 
which generate test pattems (plurality of signal sources) that feed ail blocks under test 
(BUTs) 22 in parallel via the global routing. Abramovici further teaches the disclosed 
testing method is particularly adapted to perform output response analysis by means of 
comparison with the expected response. Abramovici also teaches the third and seventh 
rows of programmable logic blocks (PLBs) in each FPGA being tested are initially 
configured as output response analyzers 24. Abramovici discloses each output 
response analyzer 24 compares two blocks under test 22 (producing expected output 
values) that receive test patterns from different test pattern generators 20. Abramovici 
further discloses each output response analyzer 24 compares corresponding outputs 
from 2 BUTs 22 to produce a local mismatch signal (LMN) which is ORed with the 
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previous mismatch signal (PMN) from the previous output response analyzer to 
generate the output response analyzer mismatch (MM) (flagging an error). (Col 4, lines 
25-30, 44-55; Col. 5. lines 20-22; Col 6. lines 1-5. 17-23. 30. 31, 46-52). Abramovici 
does not explicitly teach NOR and NAND circuits for producing expected output values. 
However, Abramovici does teach that each output response analyzer 24 compares 
corresponding outputs from 2 BUTs 22 to produce a local mismatch signal (LMN) which 
is ORed with the previous mismatch signal (PMN) from the previous output response 
analyzer to generate the output response analyzer mismatch (MM) (producing expected 
output). Wells teaches a logic gate tree that is formed of AND and OR gates to detect 
stuck-at-one faults and stuck-at-zero faults (produce expected results). Wells further 
suggest in another embodiment of the invention, other logic gates, such as NAND and 
NOR gates , replace the AND and OR gates in the logic gate tree designs. (Col. 2, lines 
47-55; col. 14. lines 8-10). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify Abramovici's OR circuit to incorporate 
Wells* NAND and NOR gates. The artisan would have been motivated to do so 
because this would enable Abramovici to detect stuck-at-one faults and stuck-at-zero 
faults rather than just stuck-at-zero faults. Abramovici teaches that a field programmable 
gate array (FPGA) is a type of integrated circuit consisting of an array of programmable 
logic blocks (PLBs) interconnected by programmable routing resources and 
programmable I/O cells (plurality of interface groups (IGs)) and. in programming these 
logic blocks, routing resources and I/O cells is selectively completed to make the 
necessarv interconnections (provide signals to said routing circuitry) that establish a 
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configuration thereof to provide desired system operation/function for a particular circuit 
application. (Col. 1 , II. 21-28). Abramovici does not explicitly teach "each of said IGs 
having a plurality of input multiplexers configurable to select signals received from 
outside of said FPGA tile" and "a plurality of input/output pads (l/Os) coupled to at least 
one of said input multiplexers of at least one of said IGs". Abramovici does teach, as 
stated above, the FPGA consists of PLBs and programmable I/O cells (plurality of 
interface groups (IGs)). Andrews teaches a conventional field programmable gate array 
(FPGA) 100, consisting of an array of programmable logic cells (PLCs) 102 surrounded 
by a ring of programmable input/output (I/O) cells (PICs) 104 (plurality of interface 
groups (IGs)), where the PICs handle the flow of data into and out of the PLC array 
(provide signals to said routing circuitry). Andrews also teaches each PIC has four pads 
(e.g., 210) connected to the inputs of a four-to-one mux (e.g., 212) (each of said IGs 
having a plurality of Input multiplexers configurable to select signals received from 
outside of said FPGA tile and a plurality of input/output pads (l/Os) coupled to at least 
one of said input multiplexers). Andrews further teaches for each PIC, the output of the 
mux is connected to a global-signal spine (e.g., 214) that carries global signals from the 
PIC to perpendicular branches (e.g., 216) that correspond to rows in the PLC array and 
provide programmable connections to the individual PLCs (provide signals to said 
routing circuitry). (Col. 1 , II. 10-30). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Abramovici's programmable I/O 
cells (IGs) with Andrews' PICs. The artisan would have been motivated to do so 
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because this would enable Abramovici to selectively route signals from outside of the 
FPGA to the PLCs and other programmable logic blocks. 
Claim 5: 

Abramovici teaches the floor plan for the second test session shown in FIG. 4b is 
obtained by flipping the floor plan for the test session shown in FIG. 4a around the 
horizontal axis (horizontal tracks) shown as a horizontal line between rows R4, R5 in the 
middle of the array. (Col. 6, lines 52-56). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John J. Tabone. Jr. whose telephone number is (571) 
272-3827. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Albert DeCady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspt6.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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